Mendelian Randomization Identifies CpG Methylation Sites with Mediation Effects for Genetic

Influences on BMD in Peripheral Blood Monocytes Part 1. Power analysis of using logistic regression to detect DMC
We performed simulation analysis to calculate the power of detecting methylation difference great than 0.05 using logistic regression. We considered the following two different scenarios:
In scenario 1, the ground truth is that the difference in methylation statistically caused solely by BMD group is 0.05. To make it concise, we use a model of simple logistic regression, in which the only predictor variable of DNA methylation value at a CpG site is the BMD group. However, this scenario could also represent the case that one or more covariates have been adjusted.
In scenario 2, the total effect of BMD and other covariates on the mean difference in methylation is set to be 0.05. We used a model of multiple logistic regression, which contains five predictor variables (age, BMI, drinking status, smoking status, and 1st PC of methylation), same as what we used in the real differential methylation analysis.
At a CpG locus, the methylation data of subject group is simulated by equation (1)(2), where is the methylation status of subject group sequence ; = 1,2 … ; 0 = 54; 1 = 64; = 0,1; = 1, … , . In both scenarios, we control two parameters that affect the power, the coverage of the CpG site in each subject ( ) and the probability of methylation in the low BMD group ( 0 ). The group difference is set to be 0.05, i.e. 1 = 0 + 0.05.
The logistic regression in equation (3) was then fitted for the simulated data. The covariate part was omitted in scenario 1. In scenario 2, five covariates are simulated according to the groupspecific parameters in Table 1 . For each parameter setting, the regression was replicated 1000
times. The empirical power is calculated as the number of times the null hypothesis ( 0 : = 0)
is rejected over the number of replications. It is important to keep in mind that the sample size of (3) is the number of instead of , thus the sample size is ∑ . This fact has also been pointed out in the original paper of methylKit package.
(3) Figure S5 -a shows the power versus 0 (varies from 0.1 to 0.9) at a mean coverage of 30 in the two scenarios. In scenario 1, the power of detecting 0.05 difference caused by BMD group is constantly greater than 80% regardless of the change of 0 . The power curve makes a U-shape with lower power at 0 =0.5 and higher power at 0 =0.1 and 0.9. In scenario 2, the power is very close to 80% for detecting the methylation difference in the BMD group adjusting for other covariates. There's a U-shape in the power curve but not as apparent as the simple logistic regression model (scenario 1). Table S13 . Top six clusters with their representative enriched GO terms. "Count" is the number of genes in the user-provided lists with membership in the given ontology term. "%" is the percentage of all of the user-provided genes that are found in the given ontology. 
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